alcohol conferring the increased risk. For instance, the Copenhagen City Heart Study suggested that a threshold of 35 or more drinks per week (beer, wine, or liquor) was associated with an increased risk of AF (hazard ratio [HR], 1.45; 95% CI, 1.02-2.04), and this increased risk was retained even after adjusting for blood pressure and coronary artery disease (HR, 1.63; 95% CI 1.15-2.31). 9 Alternatively, the Framingham Heart Study matched each new case of AF to 5 controls based on age, sex, hypertension, congestive heart failure, and myocardial infarction to demonstrate that "moderate" long -term alcohol use (defined as <36 g/d) was not associated with significantly increased risk of AF, whereas more than 36 g of alcohol per day led to a 34% increased risk of AF (95% CI, 1%-78%). 10 The linear dose -relationship between alcohol intake and AF has been demonstrated by a meta -analysis of 12 554 individuals showing that 1 drink per day increased risk of AF by 8% (6%-10%). This study additionally considered the impact of different alcoholic beverages, such that liquor (P for trend = 0.0002) and wine (P for trend = 0.01) were associated with higher risk of AF, but beer was Introduction There is increasing recognition that atrial fibrillation (AF) is associated with a higher risk of stroke, heart failure, dementia, and reduced quality of life. [1][2][3][4][5] As the risk of AF is almost 25% after the age of 40 years 6,7 and it is estimated that 4% of the United Kingdom population will have AF by 2050, 8 it follows that AF prevention is a key public health concern.
Introduction There is increasing recognition that atrial fibrillation (AF) is associated with a higher risk of stroke, heart failure, dementia, and reduced quality of life.
1-5 As the risk of AF is almost 25% after the age of 40 years 6,7 and it is estimated that 4% of the United Kingdom population will have AF by 2050, 8 it follows that AF prevention is a key public health concern.
There are a number of common conditions connected with the onset of AF, including hypertension, diabetes mellitus, smoking, alcohol consumption, increased body weight, exercise, and stress. This narrative review is divided into 2 parts. In Part 1, we discussed the relationship between AF and hypertension, diabetes, and smoking. In Part 2, we examine the evidence supporting the association between AF and alcohol consumption, increased body weight, exercise, and psychosocial factors. Figure 1 summarizes the risk factors for AF as discussed in Part 1 and Part 2.
Alcohol The relationship between alcohol and AF has been demonstrated by a number of large -scale studies (Table 1) , although there is some disagreement regarding the quantity of diabetes, hypertension, and hypercholesterolemia were not accounted for in the multivariable analysis. 26 It was the Danish Diet, Cancer and Health Study which demonstrated that the increase in AF risk per unit rise in BMI (HR, 1.08; 95% CI, 1.05-1.11 for men and HR, 1.06; 95% CI, 1.03-1.09 for women) persisted in the absence of obesity -related comorbidity.
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One obesity-related comorbidity that has been proposed to increase the risk of incident AF is obstructive sleep apnea. Gami et al 28 retrospectively studied 3542 patients who attended the Mayo Sleep Clinic for diagnostic polysomnography between 1987 and 2003. The authors observed that both obesity (per 1 kg/m 2 ; HR, 1.07; 95% CI, 1.05-1.10) and the magnitude of nocturnal oxygen desaturation (per 0.5 U log change; HR, 3.29; 95% CI, 1.35-8.04) secondary to obstructive sleep apnea increased the risk of AF.
In addition, data from the Women's Health Study have been used to consider the influence of weight at different times in life on AF risk. 29, 30 First, it was demonstrated that higher birth weight led to an incremental risk of developing AF (P for linear trend = 0.002). 29 The fact that adjustment for adult height and maximum weight attenuated the linear trend (P = 0.004 and P = 0.23, respectively) suggests that although birthweight may influence the risk of AF, this may be in part due to high birth weight predicting elevated BMI in adult life. 29 Furthermore, AF risk was found to be increased with both short-term (18%) and long-term (41% over 60 months) rise in BMI. 30 Another study in a male cohort revealed that development of AF was associated with both body surface area at the age of 20 years (P <0.0001) and weight gain from the age of 20 years to midlife (P <0.0001), suggesting that lifestyle choices in youth may influence the risk of AF in older age.
In summary, increased body weight predicts future risk of AF, and it is one of the strongest predisposing factors for AF. In addition to being an independent risk factor, obesity is also associated with various other cardiovascular diseases that can increase the risk of AF.
Exercise and cardiorespiratory effort The relationship between AF incidence and physical exercise is complex, and the available data (Table 3) suggest that it depends both on the age of the individual and the quantity of exercise.
The Central Swedish Cohort study showed that individuals who exercised more than 5 hours per week at the age of 30 years had a higher risk of developing AF (relative risk, 1.19; 95% CI, 1.05-1.36; P = 0.008) compared with men who had exercised less than 1 hour per week at the same age. 31 Alternatively, walking or cycling for more than 1 hour per day in older individuals (mean age, 60 years) was associated with lower risk of AF (RR, 0.87; 95% CI, 0.77-0.97). 31 Taken
The relationship between alcohol and AF has been examined in both men and women, with contradicting results. The Danish Diet, Cancer and Health Study suggested that there was a dose -response correlation between alcohol consumption and AF in men (P = 0.04); however, women drinking moderate amounts of alcohol did not have an increased risk of AF (P = 0.69). The authors suggested that fewer AF outcomes in women may have confounded their results. 13 On the other hand, the Women's Health Study showed that drinking up to 2 alcoholic beverages per week did not increase the risk of AF, but intake of more than 2 alcoholic drinks per week was associated with higher incidence of AF (2.25 events per 1000 person -years) compared with nondrinkers (0.66 events per 1000 person -years).
14 The potential mechanisms that underlie the association between alcohol and AF may be divided into conductive or structural. Conductive causes include alcohol -induced intertribal electromechanical delay, 15 reduction of the right atrial effective refractory period, 16 as well as increased vagal activity.
17 Structural changes include oxidative stress 18,19 and morphological changes such as dilated cardiomyopathy.
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In summary, alcohol consistently increases the risk of AF (8% per drink per day) in proportion to the amount of alcohol consumed. Avoiding binge drinking and minimizing intake of alcohol should be encouraged at every point of medical contact. However, studies to assess long --term impact of reducing alcohol intake on AF risk are needed.
Body weight and atrial fibrillation The association between body weight and AF onset has been explored in a number of studies utilizing data ( Table 2 ) accumulated for patients initially recruited as early as the 1970s.
The Multifactor Primary Prevention Study was a prospective study of 7495 men between the age of 47 and 55 years, conducted in Goteborg, Sweden, which showed that high body mass index (BMI) was an independent risk factor for the development of AF (HR, 1.07; 95% CI, 1.04-1.10).
23, 24 The Framingham Heart Study further suggested that for every unit rise in BMI, there was a 4% increased risk of incident AF. Notably, obese individuals were more likely to have enlarged left atrial (LA) diameter (P <0.001), and LA diameter was strongly associated with AF onset (P <0.001). When adjusted for LA diameter, the relationship between AF and high BMI was no longer significant (P = 0.84 and P = 0.56 for men and women, respectively). 25 The Renfrew -Paisley study also suggested that elevated BMI (≥30 kg/m 2 ) was associated with increased risk of AF (HR, 1.75; 95% CI, 1.17-2.65).
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However, the key limitation was that the influence of obesity-related conditions such as Table 3 relationship was nonlinear, with an increase in AF incidence during high -intensity exercise. 37 One putative mechanism underlying the relationship between AF and exercise is that cardiac remodeling in athletes 38,39 may serve as a substrate for the development of AF. Indeed, LA enlargement is a strong predictor of AF in competitive sports.
1,40,41 Perhaps those performing moderate exercise are protected from an increased risk of AF, as they are not exposed to the same hemodynamic changes (compared, for example, with an endurance runner) sufficient to cause cardiac remodeling. 42 In young individuals who perform vigorous physical activity, the higher parasympathetic tone may shorten the atrial refractory period to facilitate re -entry and trigger AF. 43 As parasympathetic tone decreases with aging, 44 the benefit of exercise to reduce the risk of AF may be observed.
The utility of exercise in improving the AF burden was explored in the Cardiorespiratory Fitness (CARDIO FIT) project. The improvement of cardiorespira tory fitness in AF patients with a BMI of 27 kg/m 2 or more who undergo an intensive exercise program was assessed over a mean (SD) of 49 (19) months. It was demonstrated that AF burden on 7-day Holter monitoring, symptom severity, and arrhythmia -free survival were all improved in patients whose MET gain was 2 or more compared with those with a MET gain of less than 2 (all P <0.001). 45 In summary, there is a mixed response observed with different severities of physical activity and the relationship to incident AF. There may also be a bimodal relationship noted with physical activity. Extremes of physical activity seem to be associated with a rise in the risk of AF, likely due to an effect on the LA structure. However, moderate activity in middle and older age is associated with a significant reduction in AF incidence.
Psychosocial factors, including stress When considering the influence of stress on AF incidence, the available data (Table 4) suggest that men may be more susceptible than women.
This aspect was examined in the Framingham Offspring Study, which was a prospective cohort study of 3873 individuals between 18 and 77 years of age, who were followed up for 10 years. 46 Psychosocial questionnaires were emailed and collected at clinic visits. The investigators found that symptoms of anger (P <0.008) and hostility (P <0.003) predicted AF onset in men after adjustment for age, diabetes, hypertension as well as history of myocardial infarction, congestive heart failure, and valvular heart disease; however, there was no association between the above factors and AF onset in women. 46 Another similar study utilized the Framingham tension and anxiety scales to show that higher levels of tension led to higher mortality together, these data suggest that high levels of exercise may be beneficial in preventing AF onset in older patients but detrimental in younger patients. The Physician Health Study (PHS) similarly observed that men older than 50 years of age who exercised 5 to 7 days per week had an increased risk of AF (RR, 1.69; 95% CI, 1.22-2.33; P = 0.014). 32 The nature of exercise was also relevant as men who regularly jogged were at increased risk of developing AF (P <0.01), whereas there was no increased risk for cycling, swimming, or racquet sports. 32 Furthermore, Andersen et al 33 explored the relationship between long -distance cross -country skiing and the development of arrhythmia. They noted that individuals who finished a race in shorter time had a higher incidence of AF (HR, 1.20; 95% CI, 0.93-1.55), as did participants completing a higher number of races subsequently (≥5 races; HR, 1.29; 95% CI, 1.04-1.61). While this study further suggests that higher levels of exercise may lead to an increased risk of AF, this was limited by lack of adjustment for possible confounding factors such as smoking, alcohol, blood pressure, and diabetes. The baseline weekly levels of exercise were also not considered.
In contrast to the above studies in men, the Women's Health Initiative Observational Study noted a beneficial effect of exercise on reducing the risk of AF in women. 34 This prospective observational study of 93 767 postmenopausal women assessed physical activity by self --reported questionnaires to determine individual metabolic equivalent tasks (METs) completed per week. There was a clear negative linear dose --response relationship between physical activity and the risk of AF, as the maximum protective effect of exercise was noted for individuals performing more than 9 MET hours per week (HR, 0.90; 95% CI, 0.85-0.96). Moreover, even obese participants who were physically active (>9 MET hours per week) had a lower risk of AF than inactive obese patients. 34 The Swedish Mammography cohort of 36 513 older women (median age, 60 years) similarly noted that the risk of AF decreased with increasing levels of exercise (RR, 0.85; 95% CI, 0.75-0.95 for ≥4 hours per week vs <1 hours per week).
35
While the previous studies considered exercise frequency and quantity, the Henry Ford Exercise Testing (FIT) project was designed to examine the relationship between cardiorespiratory fitness and incident AF. There was a dose --response relationship between exercise and incident AF such that 1 higher metabolic equivalent achieved in a treadmill exercise test conferred a 7% lower risk of AF (HR, 0.93; 95% CI, 0.92-0.94; P <0.001). 36 Conversely, the KIHD (Kuopio Ischemic Heart disease) study noted that although moderate exercise was associated with a 28% reduction in AF events, the Care (ABC) pathway (A -avoid stroke with anticoagulation; B -better symptom management, and C -cardiovascular and comorbidity risk reduction) provides an integrated approach to the holistic management of AF, 54,55 which has been associated with improved clinical outcomes and lower health care costs. [56] [57] [58] Such a streamlined holistic approach should be the way forward for optimizing AF management.
in men and women (RR, 1.22; 95% CI, 1.08-1.38 and RR, 1.27; 95% CI, 1.05-1.55, respectively), although only men had an increased risk of AF (RR, 1.24; 95% CI, 1.04-1.48). 47 This trend was further highlighted by the Women's Health Study, which showed that neither global psychological distress (P = 0.61) nor depression (P = 0.93) was associated with AF incidence in women, albeit individuals who reported that they felt "happy for some/a good bit of the time" had a reduced risk of AF (HR, 0.69; 95% CI, 0.49-0.99; P = 0.04). 48 Furthermore, there are studies that considered the impact of anxiety and profession and AF onset. Cheng et al 49 observed that patients with panic disorder had a significantly higher risk of AF (HR, 1.73; 95% CI, 1.26-2.37) even after adjustment for age, male sex, hypertension, coronary artery disease, congestive heart failure, and valvular heart disease. 49 In addition, a study of 6035 Swedish men showed that high -strain occupations (HR, 1.32; 95% CI, 1.00-1.73) including local transport driver, bus driver, primary education teacher, docker, freight handler, and baker had a higher risk of AF onset. 50 The limitation of this study was that it only took work --related stress into consideration, whereas other factors such as low socioeconomic status, lack of social support, and domestic circumstances were not accounted for.
In summary, men have an increased risk of AF due to psychological distress, depression, and anger. At present, no studies definitely suggest that improvement of any psychological factors can improve outcomes in patients with AF.
conclusions It is clear that hypertension, diabetes, smoking, high alcohol consumption, increased body weight, high stress levels, and too much or too little exercise increase the risk of developing AF. Considering the impact of AF --related comorbidity, it is vital that steps are taken to modify these risk factors.
The prevention of AF requires political willingness to encourage various interventions such as exercise, alcohol, and smoking cessation program. Medical professionals must adopt an individualized approach to educate patients at every stage of medical contact. Indeed, these lifestyle efforts may be cost -effective, for example, a recent study quantified an increase of 0.1930 quality -adjusted life years and a cost saving of 12 094 USD for patients with symptomatic AF undergoing aggressive risk factor management compared with controls. 51 Furthermore, aggressive risk factor modification has been shown to reduce AF burden and maintain sinus rhythm 52 as well as improve procedural outcomes following catheter ablation. 53 Finally, risk factor modification must be considered a key pillar of AF management. For instance, the proposed Atrial fibrillation Better
